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Purpose

The Lake Weyauwega suatershedindicated some of the highest nutrient concentrations and poorest water quality in the Tomorrow
Waupaca River Watershefliring a watershed assessment in 20Tthisproject provided baseline water quality data in supporttb& Natural
wSa2dz2NOS / 2yaSNBIFGA2Y {SNBAOSQA FyR 21 dzZLd OF /[ 2dzyie [ yBEemenyR 2|
Plan anl reduce nutrient and sedimenmtunoff within the watershed.

Methods

During the growing season of 2017, Total Phosphorus (TP) samples were collédéatations twice per month in May and June, and once

per month in July through October (Table 1, Map 1). In addition, Nattalgen(TN) samples were also collected twice per month in May and
June 2017 and once per month in Jdiigough October at the 1llocations listed in Table Thirdly, Nitrates + Nitrites as Nitrogen (NNQ

as N)samples were collected at 6 of the sites in Tablalllsamples were collected using the standard WDNR grab sampling method for a total
of 224 samples (WDNR 20L5Nether baseflow nor storm or snowmelt event sampling were targeted during this project, following the
protocol of Wisconsin Consolidated Assessment and Listing Metbgy (WisCALM 2016 All nutrient samples were shipped to Wisconsin

State Laboratory of Hjrene (WISLOH) for analysis. The WISLOH entered all sample analysis data into the WDNR Surface Water Integrated
Monitoring System (SWIMS) database.

Table i. Lake Weyauweg#/aupaca River Watershed Sample Locations and Parameters Sampled

Map SWIMS Inorganic Macro- Fish Temp  Qualitative
Site#  Station Location Chemistry invertebrate  Survey urature Habitat
1 10045054 | Un Trib to Waupaca R at Hwy 54 258100 X X X

2 10047758 | Un Trib to Waupaca R at Harrington Rd (West)| 258000 X X X X X

3 10047757 Un Trib to Waupaca R US Harrington Rd (East| 5020550 X X X X X

4 10048060 | Un wetland outlet ditch to Lake Weyauwega NA X

5 10048059 | Un Trib to Weyauwega Lake US County AA | 5020640 X

6 10044256 | Un Trib to Waupaca R at Airport Rd 5021203 X X X X

7 10047755 | Un Trib to Waupaca R US Galilee Rd (West) | 257900 X X X X

8 10048056 | Un Trib to Waupaca R US 325m Galilee Rd (E{ 5021414 X

9 10047759 | Un Trib to Waupaca R at Galilee (Rdst) 5021414 X X X X X
10 10044777 Un Trib to Waupaca R US Den Ed Rd 5021414 X X X
11 10047756 | Whiskey Creek US Hwy 10 5021203 X X X X

Map 1: Lake Weyauweg®Waupaca River Watershed Sample Locations and Parameters Sampled.

Weyauwega Lake Watershed TWA
Project Monitoring Stations

P map SWIMS
Site # Station Loeation

1 10045054 Un Trib to Waupaca R at Hwy 54
2 10047758 Un Trib to Waupaca R at Harrington Rd (West)
3 10047757 Un Trib to Waupaca R US Harrington Rd (East)
4 10048060 Un wetland outlet ditch to Lake Weyauwega
5 10048059 Un Trib to Weyauwega Lake US County AA
6 10044256 Un Trib to Waupaca R at Airport Rd
7 10047755 Un Trib to Waupaca R US Galilee Rd (West)
8 10048056 Un Trib to Waupaca R US 325m Galilee Rd (East)
9 10047759 Un Trib to Waupaca R at Galilee Rd (East)

v 10 10044777 Un Trib to Waupaca R US Den Ed Rd
11 10047756 Whiskey Creek US Hwy 10
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Table 1: Inorganic Chemistry Monitoring Sites Sampled inlth&eWeyauwegaWaupaca Rive¥Watershed May- October.

SWIMS Map Site Name Surface
Station Site Water

ID # WBIC
10045054 | 1 Un Tribto Waupaca River at Hwy 54 258100
10047758| 2 UnTrib to Waupaca River at Harrington Rd 258000
10047757 3 UnTrib to the Waupaca River US Harrington Rd | 5020550
10048060| 4 Unwetland oulet ditch to Lake Weyauwega NA
10048059| 5 UnTrib to Lake Weyauwega US County AA 5020640
10044256 6 UnTrib to Waupaca River at Airport Rd 257800
10047755| 7 UnTrib to Waupaca River US Galilee Rd 257900
10048056 8 UnTrib to Waupaca River US 325m Galilee Rd | 5021414
10047759| 9 UnTrib to Waupaca River at Galilee Rd 5021414
10044777 10 Un Tribto Waupaca River US Den Ed Rd 5021414
10047756| 11 Whiskey CreeklS Hwy 10 5021203

Fivelocations were sampled for aquatic macroinvertebrafiesects and bugsh October2017 (Map 1, Table 2). Altes were sampled using
the WDNRGuidelines fothe Collecton of Macroinvertebrate Samples from Weable Stream$2017). A Bshaped kicknetvith 600 micron
meshwas used at all sites by standing upstream from the net and placing it firmly on the dtezhmhile digging into the substrate with the
heel or toe to free the macroinvertebrates from the substrate. Riffles were targeted at each of the sites, but if nompeeserd then
overhanging vegetation, woody debris, or other vegetation would be $aghis was done by jabbing the net into the vegetation to free
the invertebrates. For a representative sample of the aquatic macroinvertebrate community, a minimum of 100 aquatic eraeboates

collected in each sample was targeted. The aquaticroiagertebrates were preserved ina 30k SO Kl y2f a2t dziA2y Ayaail

2 NER o L¥ ySO0SaalNBZ YdzZ GALX S dal a2y¢ 21 NA ¢6SNB dza SR lededwith | YLI S

the aquatic macroinvertebrates. Withthe next 24 hours, the samples werepeeserved with another 780% ethanol solution. Samples
were taken to the UWSP Aguatic Biomonitoring Laboratory (ABL) for lowest possible taxonomic identification. Staff a¢tiverédthe
data into the SWIM8atabase in 2018.

Table 2: Aquatic Macroinvertebrate Monitoring Locations Sampled in ke WeyauwegdVaupaca RiveWatershed

SWIMS Map Site  Site Name Surface Water WBIC
Station ID #

10047758 2 Un Trib to Waupaca River at Harrington Rd 258000

10047757 3 Un Trib to the Waupaca River US Harrington Rd | 5020550

10044256 6 Un Trib to Waupaca River at Airport Rd 257800

10047759 9 Un Trib to Waupaca River at Galilee Rd 5021414

10047756 11 Whiskey Creek US Hwy 10 5021203

During Juland August2017, wadable fish surveys werenducted at 8 sites (Map 1, Table 3Y-he8 wadable fish surveys were conducted
following the WDNRGuidelines for Assessing Fish Communities of Wadable Streams in Wig@bijn AlB wadable sites were survey in
Juy and August2017during the guidanceecommended summer time survey perio8tream fow and water chemistry data werecorded

at each wadable site prior to conducting the fish survey. The wadable fish survey stations were a minimum of B tinezs1 stream

width (overall minimum of 100 meters, overall maximum of 400 meters). A 12 Volt, 18 Amp Hour ipattexsed backpack shocker was
usedforall83 A iS4 o0F &SR dzLll2y GKS AGNBFYAaQ aYltt SN avkerRiséd for tiisRoroRd (ndi K ®
particular species was targeted, all captured). A single upstream pass was made using 0.125 inch mesh nets to cstieditligefiend of
the station, captured fish were identified and counted and all game fish wereuned for length. Once all data was collected, the fish were
returned to the creek. Fish survey data was entered into the WDNR Fisheries and Habitat Management Databadey(FAHMIR) Water
Resources staff.
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Table 3: Wadable Fish Survey Locations Sampled ir_tileeWeyauwegaWaupaca RiveWatershedduring Julyand August

SWIMS Map Site Name Surface Water
Station ID Site # WBIC
10045054 1 Un Trib to Waupaca River at Hwy 54 258100
10047758 2 Un Trib toWaupaca River at Harrington Rd 258000
10047757 3 Un Trib to the Waupaca River US Harrington Rd 5020550
10044256 6 Un Trib to Waupaca River at Airport Rd 257800
10047755 7 Un Trib to Waupaca River US Galilee Rd 257900
10047759 9 Un Trib toWaupaca River at Galilee Rd 5021414
10044777 10 Un Trib to Waupaca River US Den Ed Rd 5021414
10047756 11 Whiskey Creek US Hwy 10 5021203

Onset HobaPendant thermistors were deployed to collect temperature data from May through OctolElioaations in theNeyauwega
LakeWaupaca RiveWatershed (Table 4, Map.1 Streamémperature measurements were taken once per hour at each location from May
through October. Temperature measurements were taken with an Onset Hobo Pendant thermistor attached to fzofgtrdréven into the
stream bed of the creek. The thermistor was attached to the fence post in such a manner as to suspend the thermisteatar teumn

low enough to stay under water in low flow conditions and high enough to not get buried in bottom substrate (~ 6 inchethalbofm®m).
The thermistor was placed in a shaded location when possible. Temperature data were uploaded into tiSed2¥didse by WDNR Water
Resources staff.

Table 4: Temperature Monitoring Locations in thakeWeyauwegaWaupaca RiveWatershed Sampled from MayOctober.

SWIMS Map Site #  Site Name Surface Water
Station ID WBIC
10047758 2 Un Trib to WaupacRiver at Harrington Rd 258000
10047757 3 Un Trib to the Waupaca River US Harrington Rd 5020550
10047755 7 Un Trib to Waupaca River US Galilee Rd 257900
10047759 9 Un Trib to Waupaca River at Galilee Rd 5021414
10044777 10 Un Tributary to WaupacRiver US Den Ed Rd 5021414
10047756 11 Whiskey Creek US Hwy 10 5021203

Qualitative habitat surveys were conducted at 8 locations in the Weyauwegalalipaca River Watershed in July and August 2017 (Table 5,
Map 1). All sites were surveyed following the WDBIRdelines for Qualitative Physical Habitat Evaluation of Wadestbdams (2007) Each
qualitative habitat survey station length was 35 times the mean stream width of the survey st@i@iitative habitat surveys rapidly assess
characteristics such as bank erosion, width to depth ratio, % fine sediments, and @ofishf WDNRVater Resourcestaff entered the
qualitative habitat daa into the FHMD.

Table 5: Qualitative Habitat Survey Locations in thekeWeyauwegaWaupaca RiveWatershed Conducted in Jubpnd August

SWIMS Station | Map Site # Site Name Surface
Water
WBIC
10045054 1 Un Trib to Waupaca River at Hwy 54 258100
10047758 2 Un Trib to Waupaca River at Harrington Rd 258000
10047757 3 Un Trib to the Waupaca River US Harrington Rd 5020550
10044256 6 Un Trib to Waupaca River at Airport Rd 257800
10047755 7 Un Trib to Waupaca River US Galilee Rd 257900
10047759 9 Un Trib to Waupaca River at Galilee Rd 5021414
10044777 10 Un Trib to Waupaca River US Den Ed Rd 5021414
10047756 11 Whiskey Creek US Hwy 10 5021203
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Results

The 2017 TP sample analysis results intleyauwega Lak®¥Vaupaca RiveWatershedranged from 0.26 mg/Lat the Unnamed (Un)
Tributary (Trib)at Hwy 54in May t00.901mg/L at theUn Tribupstream of Galilee Ré/estin June(Table 6Map 2, Chart 1).All 11 locations
in this project had an average TP concentration (mg/L) exceeding the Wisconsin Administrative Code ch. NR 102.06(8){b)ityarieria
(WQC) for creeks at 0.075 mg/L (Tabl&ép 2,Chart 1). The average TP concentrations forlthsitesin this project ranged from 0.088
mg/L atWhiskey Creekt Hwy 10to 0.218mg/L in theUn Tribupstream of Galilee Rd/est(Table 6 Chart 1 Map 2.

Table 6: Total Phosphorus Concentrations and Averages of Samples CollectedlinkbéVNeyauwegdVaupaca River Watershed
Location Site May (1) May (2) June (1) June (2) July Aug. Sep. Oct.

Un Trib to Waupaca R at Hwy 54 1 0.026 0.076 0.163 0.179 0.192 | 0.096 | 0.053 | 0.089 | 0.109
Un Trib to Waupaca R at Harrington Rd Wes| 2 0.039 0.107 0.216 0.294 0.202 | 0.216 | 0.06 0.105 | 0.155
Un Trib to Waupaca R US Harrington Rd Eag 3 0.064 0.099 0.153 0.155 0.167 0.1 0.082 | 0.125 | 0.118
Un wetland outlet ditch to Lake Weyauwega | 4 0.092 0.104 0.170 0.188 0.204 | 0.140 | 0.178 | 0.119 | 0.149
Un Trib to Lak&/eyauwega US County AA 5 0.041 0.076 0.200 0.124 0.270 | 0.168 | 0.159 | 0.109 | 0.143
Un Trib to Waupaca R at Airport Rd 6 0.040 0.080 0.176 0.232 0.094 | 0.112 | 0.105 | 0.110 | 0.119
Un Trib to Waupaca R US Galilee Rd West 7 0.052 0.094 0.245 0.901 0.111 | 0.145 | 0.071 | 0.123 | 0.218
Un Trib to Waupaca R US 325m Galilee Rd§ 8 0.054 0.120 0.143 0.399 0.182 | 0.132 | 0.100 | 0.108 | 0.155
Un Trib to Waupaca R at Galilee Rd East 9 0.063 0.117 0.159 0.396 0.182 | 0.152 | 0.114 | 0.097 | 0.160
Un Trib to Waupaca R US Den Ed Rd 10 0.063 0.115 0.115 0.269 0.130 | 0.129 | 0.095 | 0.089 | 0.126
Whiskey Creek US Hwy 10 11 0.041 0.055 0.113 0.093 0.101 | 0.097 | 0.094 | 0.107 | 0.088

Map 2 Total Phosphorus Concentrations and Averages of Samples Collected in the Lake WeyaWmegaca River Watershed.

Weyauwega Lake Watershed TWA

Total Phosphorus Average Concentrations (mg/l)

Location Site

Un Trib 10 Waupaca R a1 Hwy 54

Un Trib 10 Waupaca R at Harrington Rd West

Un Trib 10 Waupaca R US Harrington Rd East

Un wetland outiet ditch to Lake Weyauwega

Un Trib 10 Lake Weyauwega US County AA

Un Trib 10 Waupaca R at Airport Rd

Un Trib 10 Waupaca R US Galilee Rd West

Un Trib to Waupaca R US 325m Galilee Rd East
Un Trib 10 Waupaca R at Galdee Rd East

Un Trib 10 Waupaca R US Den Ed Rd

Whiskey Creek US Hwy 10

ViWINIOA WV &|WwWw] N -

-
o

"
-

Page7| 21



Lake Weyauwega Targeted Watershed Assessment: A Water Quality Report to Re
WET e llerls] \\Visconsin Watersheds, 2020

Chart 1: Total Phosphorus Concentrations and Averages of Samples Collected irakeeWeyauwegdVaupaca River Watershed (with 0.075 mg/L WQC red line).

Total Phosphorus Concentrations and Averages

Harrington Rd West Rd us Galilee Rd Rd East Rd  WeyauwegaUS County
Rd West Harrington  East US Haire Rd  AA
Rd East

in the Lake Weyauwega Watershed in 2017
0.5
0.801
0.4
0.3
Total
Phosporus
concentration
(mg/L) 02
0.1 -
. i g _ I 1 i j
JyrgrsananEwr
O_

Un Tribto UnTribto UnTribto Un Tribto Un Tribto Un Tribto Un Tribto Un Trib to Un wetland Un Trib to Whiskey
Waupaca RWaupaca RWaupaca RWaupaca R the Waupaca RWaupaca RWVaupaca Routlet ditch  Lake Creek US
at Hwy 54 at US Galilee at Airport Waupaca R US 325m at Galilee US Den Ed to Lake Weyauwega Hwy 10

= May (1)

m May (2)

m June (1)

H June (2)

m July

= August

m September
= October

Average
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TN analysis was alsonducted on samples collected at all 11 project locations during the same sampling events as
TP in 2017. TN samples were collected twice per month in May and June, and once per month in July through
October (Table 7, Chart.2The TNconcentrations in th&Vaupaca Rivewvatershed ranged fromd.66mg/L at the

UnTrib to Lake Weyauwega at County AA in Septertd&8.3mg/Lin Junein the UnTribto Waupaca River

325m upstream of Galilee Rghst(Table 7, Chart 2).

Table 7: TotaNitrogen Concentrations and Averagesf Samples Collected in the Lake Weyauweé@yaupaca River Watershed.

Location May (1) May (2) June (1) June (2) July Aug. Sep. Oct. Ave.

UnTribto Waupaca Rt Hwy 54 1.03 1.57 1.73 1.98 1.83 1.35 1.32 1.42 1.53
Un Trib to Waupaca R Blarrington RdWest | 1.33 1.84 2.27 2.14 2.12 2.04 1.72 1.63 1.89
Un Trib to Waupaca R US Harrington Rd Eq 1.40 1.63 1.76 1.84 2.23 2.03 2.10 1.38 1.80
Un Tribto Waupaca RIS Galilee Rd/est 4.41 5.48 4.71 7.92 10.7 5.88 9.24 4.43 6.60
UnTribto Waupaca Rt Airport Rd 3.88 5.02 4.79 6.44 9.87 7.92 9.99 4.66 6.57
UnTiib to Waupaca R25m Galilee REast 9.90 6.99 18.3 12.1 13.4 7.56 9.69 6.62 10.6
UnTribto Waupaca Rit Galilee RéEast 10.4 6.51 16.5 11.8 12.3 7.11 9.27 6.28 10.0
UnTribto Waupaca RIS 8.85 7.30 14.6 11.1 11.2 7.92 8.52 6.38 9.48
Den Ed Rd

Un wetland ditch at Haire Rd 2.09 1.82 1.80 2.56 3.26 0.73 0.96 2.15 1.92
UnTribto Lake WeyauwegdS County AA 0.72 0.87 0.87 1.40 1.06 0.67 0.66 1.60 0.98
Whiskey Creek US Hwy 10 6.30 4.38 4.89 3.80 1.97 2.16 2.17 2.69 3.55

Chart 2: TotaNitrogen Concentrations and Averagesf Samples Collected in theake WeyauwegdVaupaca River

Watershed
Total Nitrogen Concentrations and Averages = May (1)
20 in the Lake Weyauwega Watershed in 2017
u May (2)
18
16 i mJune (1)
14 I i m June (2)
Total 12 m July
Nitrogen
concentration m August
(mg/L) 8
September
6
4 October
2 Average
0
UnTribto UnTribto UnTribto UnTribto Un Tribto Un Tribto Un Tribto Un Trib to Un wetland Un Trib to  Whiskey
Waupaca RWaupaca RWaupaca RWaupaca R the Waupaca RWaupaca RWaupaca Routlet ditch  Lake Creek US
at Hwy 54 at US Galilee at Airport Waupaca R US 325m at Galilee US Den Ed to Lake Weyauwega Hwy 10
Harrington Rd West Rd us Galilee Rd Rd East Rd  WeyauwegaUS County
Rd West Harrington East US Haire Rd  AA
Rd East
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At 6 of the locations listed in Table 1, N®IQ as N analysis was also conducted on samples collected in May through October
2017 (Table, Chart3). TheNOs+NQ as Nconcentrations in the Waupaca River watershed ranged from no detection atrthe
Trib to Waupaca Riveat Hwy54 in June to 8.77 mg/L in September in theTrib to Waupaca Riveat Airport Rd (Table 8,

Chart 3).

Table 8: Dissolved Nitrates + Nitrites &litrogen Concentrations of Samples Collected in the Lake WeyauwWeégapaca
River Watershed. (ND= No Detection) (Limit of Detection 0.036 mg/L Used for Average Concentration Calculation)

Location May (1) May (2) June (1) June (2) July Aug. Sep. Oct. AR
UnTribto Waupaca Rt Hwy 54 0.036 0.037 0.083 ND 0.192 | 0.143 0.249 0.040 0.102
UnTribto Waupaca Rat 0.287 0.437 0.527 0.130 0.924 | 0.787 0.807 0.201 0.513
Harrington RdVest

Un Trib to Waupaca R US 0.752 0.910 0.868 0.686 1.47 1.50 1.74 0.423 1.04
Harrington Rd East

UnTribto Waupaca RIS Galilee Rd 2.61 3.39 231 3.40 8.76 4.13 7.96 2.12 4.34
West

UnTribto Waupaca Rt Airport Rd | 2.79 4.02 2.56 3.76 8.52 6.72 8.77 2.33 4.93
Whiskey CUJS Hwy 10 5.28 3.94 4.54 2.54 1.30 1.49 1.32 1.44 2.73

Chart 3: Dissolved Nitrates + Nitrites as Nitrogen Concentrations of Samples Collected liakiee\WWeyauwegdVaupaca

River Watershed
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Aquaticinsectcommunities were sampled &tlocations in October 2017 (Table 2). Some aquasiectspecies are tolerant of
environmental degradation, while some species are moderately tolerant, and some others are intolerant. Based upon the
representativeinsectscollected and their associated tolerance to environmental degradation, an Index of Bieticity (MIBI)
was calculated to indicate the water quality condition of ttieam (Table 9Chart 4. In general, the higher the MIBI score,
the better the water quality rating for a waterbody’he MIBI scores ranged from 2.in3he Un Tribat Harrington Road West

to 4.49in the UnTribat Airport Road (Table, €hart 4. The Condition Categories for the 5 sitege all Fair, indicating
significant impacts from environmental degradation.
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Table 9 Aquatic Macroinvertebrate Index of Biat Integrity Scores and Water Qualityo@dition Categoriesn the Lake
WeyauwegaWaupaca River Watershed

SWIMS Map Site # Macroinvertebrate  Condition
Station ID Stream Name and Location IBI Score Category
10047758 | 2 Un Trib to Waupaca R Wrrington Rd West 2.73 Fair
10047757 | 3 Un Trib to Waupaca Rt Harrington Rd East 2.86 Fair
10044256 | 6 Un Trib to Waupaca Rt Airport Rd 4.49 Fair
10047759 | 9 Un Trib to Waupaca Rt Galilee Rd East 2.77 Fair
10047756 | 11 Whiskey Creek US Hwy 10 3.79 Fair

Chart 4: Aguatic Macroinvertebrate Index of Biotic Integrity Scores &ddter Quality Condition Categorida the Lake
\WeyauwegalWaupaca RiveWatershed

Macroinvertebrate Index of Biotic Integrity Scores and
Condition Categories for the Lake Weyauwega Watershed
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1

0
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DuringJuy and August2017,8 sites inthe Lake Weyauwegi/aupaca RiveWatershed were surveyed for representative fish
communities. Some fish species are tolerant of environmental degradation, while some species are moderately tolerant, and
some others are intolerant. Based upon the representative fish collected durirgutiiey and their associated tolerance to
environmental degradation, an Index of Biotic Integrity (FIBI) was calculated to indicate the water quality of each iiveek or
(Tablel0, Charts, Map 3. The FIBI scores ranged fr8Min theUn Tribat Den B Rd, to 10 inthe UnTribat Harrington Rd
West(Tablel0, Chart5, Map 3. Five of the sites scored@ondition Categorgf Fair, with one site each scoring as Poor, Good,
and ExcellentThe 8 fish surveys demonstrate that these streams range frompparent environmental degradation to

significant environmental degradation.

Each fish community surveyed was used to verify or update the modeled Natural Community for that stream sé&olerdf

the8G NA o dzii  NBE &G NBI YaQ bdddrdiaigéd basedapodayfeifishécaught idithe@@wegh(and any

historical known surveys in that stream segment). Verifying or changing the modeled Natural Community was important since
the Natural Community determines which FIBI was used to determinevétter quality of that stream segment. The results of

the calculated FIBI calculations displayed in Tabland Chart are based upon the verified or changed Natural Community.

Pagell]| 21



Lake Weyauwega Targeted Watershed Assessment: A Water Quality Report to Re
\EId w2 lopde] \Visconsin Watersheds, 2020

Map 3 Macroinvertebrate IBl Scores and Condition Cateigsrin the Lake Weyauweg#/aupaca River Watershed.

Weyauwega Lake Watershed TWA

Macroinvertebrate Condition Values

Excellent

) Un Trib to Waupaca R ot Hwy 54
Good | i v Un Trib 1o Waupaca R at Harrington Ra West
3 Un Trib to Waupaca R US Harnngron Rd East

g Un wetland outiet ditch to Lake Weyauwegs
Fair g Sema iy, Un Trib to Lake Weyauwega US County AA

Un Trib to Waupaca R at Alrport Rd

Un Trib to Waupaca R US Galllee Rd West

Poor

Un Trib to Waupacs R US 325m Galdee Rd East

R ) B RO R RO

Un Trib to Waupaca R a1 Gadlee Rd East
Un Trib to Waupaca R US Den Ed Ra
Not Sampled Whiskey Creek US Hwy 10

=

-

Tablel10: Fish Survey Results in theke Weyauweg&Vaupaca River Watershed Conducted in July @djust

SWIMS Map Site  Site Name Fish 1BI Condition Natural Community
Station ID Score Category

10045054 | 1 Un Trib to Waupaca River at Hwy 54 40 Fair CootWarm Headwater
10047758 | 2 Un Trib to Waupaca R at Harrington Rd West| 100 Excellent CootWarm Headwater
10047757 | 3 Un Trib to Waupaca R US Harrington Rd East 90 Good CootCold Headwater
10044256 | 6 Un Trib to Waupaca R at Airport Rd 60 Fair CootWarm Headwater
10047755 7 Un Trib to Waupaca R at Galilee Rd West 50 Fair CootWarm Headwater
10047759 | 9 Un Trib to Waupaca R at Galilee Rd East 40 Fair CootCold Headwater
10044777 | 10 UnTrib to Waupaca R US Den Ed Rd 30 Poor CoolCold Headwater
10047756 | 11 Whiskey Creek US Hwy 10 50 Fair CoolCold Headwater
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Chart 5: Fish Survey Results in the Lake Weyauwaaipaca River Watershed Conducted in July and August.
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Water temperature data was collected from May through October 2017 at 6 locations lrakeeWeyauwegsVaupaca River

Watershed (Table 4, Map 1). Monthly average temperatures were reported for months with complete data only (Table 11, Chart 6)
Thestreamwater temperatures at the sites monitored in 2017 during the time of deployment ranged 4&&F at théJn Tribat
Harrington RdEaston 10/16/2017 to 77.F in theUnTribat Galilee Rd&Easton 7/18/2017.The average monthly temperatures ranged
from 56.4F in theUn Tribat Galilee RdWestin September t®6.9 inthe UnTribat Galilee RéEast andVhiskey Creek upstream of

Hwy10in July (Table 1, Chart6, Map 4. The Maximum Daily Averages (MDM) ranfyech 66.8- inthe UnTribat Den Ed Rd to
70.6F inthe Whiskey Creek upstream bfivy 10 (Table 1, Chart6, Map 4.

Map 4. Fish Survey
Results in theLake
Weyauwega
Waupaca River
Watershed
Conducted in July
and August

Weyauwega Lake Watershed TWA
Fish 1Bl Condition Values

o Excellent
Location

Un Trib to Waupaca R ot Hwy 54
" Good Un Trib 10 Waupaca R at Harrington RS West 2
Un Trib to Waupacs R US Harrington Rd East 3
. Un wetland outiet ditch to Lake Weyauwegs B
1 Fair Un Trib 1o Lake Weyauwega US County AA B
Un Trib to Waupaca R at Alirport Rd 6
Un Trib to Waupaca R US Galllee Rd West 7
Poor Un Trib to Waupacs R US 325m Galdee Rd East 8
Un Trib to Waupaca R a1 Gadlee Rd East 9
Un Trib to Waupaca R US Den Ed Rd 0
a Not Sampled Whiskey Creek US Hwy 10 1
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Location

June July

Aug.

Table 1: Monthly Average and Maximum Daily Average Temperatures in tlake WeyauwegdVaupaca River Watershed
Sept.

Max. Daily

Ave.
Un Trib to Waupaca R afarrington RdVest | 62.5 | 65.5 61.6 59.3 69.5
UnTribto Waupaca R dflarrington RdEast | 60.7 | 62.9 59.7 57.3 66.9
UnTribto Waupaca R dBalilee RdWest 61.2 | 60.5 59.2 56.4 67.6
UnTribto Waupaca Rt Galilee Ré&ast 64.1 | 66.9 63.2 60.3 70.5
UnTribto Waupaca R aDen Ed Rd 61.3 | 63.5 61.9 59.4 66.8
Whiskey Creek U3wy 10 63.6 | 66.9 63.9 60.7 70.6

Chart 6: Monthly Average and Maximum Daily Average Temperatures in the Lake WeyauWeagmpaca River Watershed.
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In June through Septemb&017, qualtative habitat surveys were conducted &tocations in thd_ake Weyauweg#aupaca River
Watershed (Table,3Viap 1). The qualitative habitat surveys were conducted at the same locations as theufigtylocations
following Guidelines for Qualitative Physical Habitat Evaluation of Wadeable St(@8@i8).WDNRWater Resourcestaff entered
the habitat data into theeHMD Based upon the habitat information collected during the 28LiAeys, a habitat rating was
calculated fotthe 8locationsin Table 5 (Table2l Chart7, Map 5. The habitat scores ranged frob% at the UnTribto the
Waupaca River d@alilee RdWestto 72at the UnTribto the Waupaca Riveat Airport Rd. Threesitesscoreda Condition Category

of Good,four sites had a Condition CategoryFkdir, and onesite rated as poor (Table1Chart7, Map 5).
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Table P: Qualtative Habitat Survey Scores and Condition Categories forlthke WeyauwegdVaupaca River Watershed
SWIMS Map Site # Stream Name and Site Location Qualitative Condition

Station ID Habitat Score Category
10045054 1 Un Trib to Waupaca & Hwy 54 53 Good
10047758 2 Un Trib to Waupaca & Harrington RdVest 43 Fair
10047757 3 Un Trib toWaupaca Rt Harrington RdEast 68 Good
10044256 6 Un Trib to Waupaca & Airport Rd 72 Good
10047755 7 Un Trib to Waupaca R &alilee RdVest 15 Poor
10047759 9 Un Trib to Waupaca & Galilee RéEast 30 Fair
10044777 10 UnTrib to Waupaca Bt Den Ed Rd 35 Fair
10047756 11 Whiskey Creek USwy 10 42 Fair

Chart 7: Qualitative Habitat Survey Scores and Conditategories for the Lake Weyauweddaupaca River Watershed.
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Map 5: Qualitative
Habitat Survey
Scores and
Condition
Categories for the
Lake Weyauwega
Waupaca River
Watershed.

Weyauwega Lake Watershed TWA
Habitat Condition Values

o Excellent
Un Trib to Waupaca R ot Hwy 54 1
Good Un Trib 10 Waupaca R at Harrington Ra West 2
Un Trib to Waupaca R US Harningron Rd East 3
P Un wetland outlet ditch to Lake Weyauwegs 4
1 Fair Un Trib to Lake Weyauwega US County AA 5
Un Trib to Waupaca R at Alrport Rd 6
Un Trib to Waupaca R US Gallles Rd West 7
Poor Un Trib to Waupacs R US 325m Galdee Rd East 8
Un Trib to Waupaca R a1t Gadlee Rd East 9
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a Not Sampled Whiskey Creek US Hwy 10 1
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Discussion

Thisprojectprovided baseline water quality data in
support ofthe Waupaca County Land and Water

[ 2YyaSNBFGA2Yy 5SLI NIYSYyidQ
Key Element Pla@KExndtheir efforts (along with 3
other partners) toreduce nutrient and sediment runoff
within the watershed.d 2  § SNE KSR LJ I
gAGK 9t! Qa dY9 LINBGARS |
contributing causes and sources of Rpoint source
pollution, involve key stakeholders and prioritize _
restoration and protection strategies to address water &
j dzl £ A G & (WDNRRE1S.YHa¥ing an approved &
9KE plarcan increase opportunities for federal and "
state funding for the installation of agricultural best
management practices (BMPs), which focus on reduc
the discharge of nooint source pollutants into the
surfacewaters of the subwatershed. The monitoring
during this project provided the current water quality
conditions of the surface waters in the sulatershed
and data that can be compared to the water quality
conditions after BMPs have been installéthe
monitoring conducted in thé.ake Weyauwega : ; I
Waupaca River sulvatershed indicates the need and opportunlty for water quallty |mprovemeiﬁt$e nutrient, aquatiéinsect and fish monitoring
in this project demonstrated that the water quality in theke WeyawegaWaupaca River suWatershed is between poor and excellent condition.

The Lake Weyauwegaib-watershed of the TomorrowVaupaceRiver watershed drains a 20,748re areawhich is about 11% of the Tomorrew
Waupaca River watershedrhe sulwatersheddrains into about 17 miles of the Waupaca Riwich starts on théeastsideof the City of Waupaca

until it empties into the Wolf River near the City of Weyauwega. There is one significant impoundment of the Waupa2&3Ricee, Lake

Weyauwega in th€ity of Weyauwega, which is both influenced by and has an impact on the water quality of theThiedrake Weyauwega

Waupaca River sulvatershed is dominated by agricultural land usel@¥% with some forsted and open areas. About 13ffthe subwatershed is
considered developedTypically, as increases in agricultural land use occur, there is a correlating increase in TP and TN concentratiorig in creeks
the watersheds in Wisconsifthe monitoring of this project indicated high concentrations®fafid TN in most creeks of the subtershed(Table6-

7, Chart 12).

All 11 of the sites monitored for TP had an average concentration greater than the Wisconsin Administrative Code ch. M& {D2ality Criteria
(WQC) for streams at 0.075 mg/L. Tdfere, an impairment assessment was conducted to verify whetherlthiee Weyauwegsib-watershed TP
concentrations met the WQC or if the waterbodies should be placed oBR#AElean Water Act Section 303d Impaired Waters List (CWA 303d IWL).
The sampiig requirements to demonstrate if WQC for TP were being met, clearly exceeded, or overwhelmingly exceeded were accomplished
through this project. The impairment assessment protgeguires a parametric statistical approach to assess stream and riveataRghinst the
applicable water quality criterion (WisCALM 2016). This approach involves the calculation of a 90% confidence limtt@roadéh of a TP

sample dataset. If the lower 90% confidence limit (LCL) exceeds the criterion for TP, ttetretimatsegment (assessment unit) is considered to be
exceeding the criterion. The LCLs were calculated for each complete set of TP saaiped} Twoof the 11 Waupaca River tributasample sets

met the WQC of 0.075mg/LOf the 11 tributaries, 73% of tHeCLs exceeded (LCI>0f075mg/L) the water quality cetion for TP (Table 13, Chait 8
The stream TP WQC does not apply to the wetland ditch to Lake Weyauwega upstream ofl HaingeRer, the LCL was calculated for reference.
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Table 13 Total Phosphorus Lower 90% Confidence Limits inlthke WeyauwegdVaupaca Rive¥Watershed *Only the first June 2017 sample was
used to calculate the LCL.

Location TP Lower 90% Criterion Exceedance
Confidence Limit Level
Un Trib to Waupaca R at Hwy 54 0.062 Meets
Un Trib to Waupaca R at Harrington Rd West 0.11 Exceeds
Un Trib to the Waupaca R US Harrington Rd East 0.0936 Exceeds
Un wetland outlet ditch to Laké/eyauwega US Haire Rd 0.1343 N/A
Un Trib to Lake Weyauwega US County AA 0.1053 Exceeds
Un Trib to Waupaca R US Galilee Rd Yest 0.077 Exceeds
Un Trib to Waupaca R at Airport Rd 0.078 Exceeds
Un Trib to Waupaca R US 325m Galilee Rd East 0.0733 Meets
Un Trib to Waupaca R at Galilee Rd East 0.0832 Exceeds
Un Trib to Waupaca R US Den Ed Rd 0.0856 Exceeds
Whiskey Creek US Hwy 10 0.0826 Exceeds

Chart 8: Total Phosphorus Lower 90% Confidence Limits in the Lake WeyatWagpaca RiveWatershed Red line indicates the NR 102 WQC
for Total Phosphorus for the Tributaries.

Total Phosphorus Lower 90% Confidence Limits in the
Lake Weyauwega Watershed

0.16
0.14
0.12
0.1
0.08
0.06
0.04
0.02
0

UnTribto UnTribto UnTribto Unwetland UnTribto UnTribto UnTribto UnTribto UnTribto UnTribto  Whiskey

Waupaca R &/aupaca R dhe Waupacaoutlet ditch Lake Waupaca RWaupaca R aWaupaca RWaupaca R aWaupaca R Creek US
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Rd West  Harrington WeyauwegadJS County AA West* Galilee Rd East
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In 2017, concentrations of Total Nitrogemre significantly higher in the streams on the south side of the Waupaca River than those on the north.
Themedian TN concentrations of tHelocations on the north side of the Waupaca Rivereless than 2 mg/L. Whereas, the 6 monitoring sites on
the south side of the river hashedianTN concentrations ranging from23o 9.8 mg/L(Chart 9) This, along witlthe physicahabitat conditions of

the watershedis contributing to the depressed FIBI scores in the streams on the south side of the river.
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Chart 9: Total Nitrogen Median Values in the Lake Weyauwega Watershed.

Total Nitrogen Median Values in the
Lake Weyauwega Watershed
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Conclusions Recommendations

The monitoring in 2017 indicate water quality in the tributaries of the
Lake Weyauwega sulatershed rangefrom poor to excellent.Some

of the land use charactsstics observed during the 20%idonitoring
project that can have a negaéivmpact to the water quality of the
tributaries to theWaupaca River were limited buffer protection along
the stream corridorswetland ditchingeroding streambanks, cropland
erosion, channelization, cattle access, tile drainage, presence of aqu
invasive species, and sedimentation of fish auatic life habitat
(Photcs at righ}.

There are opportunities tanstall practices to lower the nutrients and
sediment reaching the Waupaca Rieerd Lake Weyauwega
Continuing efforts tavork with landowners, farmers, municipalities,
the county and Istural ResourceConservationServicestaff to promote Photo 1. Unnamed Tributary to the Waupaca River at Galilee Roa
protection andrestoration of the streams and wetlands by practices ~ neéar Weyauwega. Photo taken by D. Bolha on Mdy 2017.
including, but not limited to, streambank and buffer protection, cover
crops, nutrient management planning, reduced tillage, wetland
protection and restoration, and water and sediment control basins.

Photo 2: Unnamed Tributary to the Waupaca River at Galilee Roac

near Weyauwega. Photo taken by D. Bolha on Mdy 9017.
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